DOG  FILE  COPY  ^ ADAO  oOO  1 7 


') 

J . 


I Approved  for  public  release; 
distribution  unlimited 


PASSAIC  RIVER  BASIN 


LEVEL5 


SLIPPERY  ROCK  BROOK.  PASSAIC  COUNTY 


NEW  JERSEY 


V.  : I 


HIGHLAND  LAKE  DAM 


PHASE  I INSPECTION  REPORT 
IATIONAL  DAM  SAFETY  PROGRAM 


NJ  00240 


D D C 

BRfMEIMR 

OCT  19  1978 

EM5inrn 

B 


DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT, CORPS  OF  ENGINEERS 
CUSTOM  HOUSE  - 2D  & CHESTNUT  STREETS 
PHILADELPHIA,  PENNSYLVANIA  19106 
AUGUST  1978 


i— mi  mi  urn  ~~ 


NOTICE 


THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


8 10  V* 


■\ 


IN  H f PL V REFER  TO 


NAPEN-D 


DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OP  ENGINEERS 
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Honorable  Brendan  T.  Byrne  -rp  1978 

Governor  of  Hew  Jersey  2 0 bt 

Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 


[ACCESSION  for 

1 

NTIS 

DDC 

White  Sesfhin  frf 
Baff  Set Uod  tj! 

UNANNOUNCED 

1 

; 

w 

. 

BY 

j 

DISTRIBUT.'ON/AVAiLABiUTY  lO 

Oist.  AVAIL,  and/or  Si'fXi.'i 

A 

Inclosed  is  the  Phase  I Inspection  Report  for  Highland  Lake  Dam 
In  Passaic  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment 
of  the  dam's  condition  Is  given  In  the  front  of  the  report. 


Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  performance.  Highland  Lake  Dam,  Initially  listed  as  a high 
hazard  potential  structure  but  reduced  to  a significant  hazard  potential 
structure,  as  a result  of  this  Inspection,  is  judged  to  be  In  poor 
overall  condition.  The  spillway  Is  considered  inadequate  since  37 
percent  of  the  Probable  Maximum  Flood  (PMF)  would  overtop  the  dam. 

To  insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum 
are  recommended: 


a.  The  adequacy  of  the  spillway  should  be  determined  by  a qualified 
professional  consultant,  engaged  by  the  owner,  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  Insure 

the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
Initiated  within  calendar  year  1979. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
composition  and  structural  stability  of  the  dam.  Any  remedial  measures 
found  necessary  should  be  Initiated  within  calendar  year  1979. 

Engineering  studies  and  analyses  should  also  be  performed  to  evaluate 
the  capability  of  the  large  downstream  parking  lot  to  act  as  a dan  and 
reduce  downstream  damages  and  loss  of  life  in  the  event  of  failure  of 
the  Highland  Lake  Dam. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 

c.  The  following  actions  should  be  taken  within  the  Indicated  time 
from  the  date  of  approval  of  this  report. 

(1)  Within  three  months  the  valve  box  should  be  cleared  of  all  debris 
and  the  low  level  outlet  and  the  gate  valve  should  be  repaired  or  replaced . 

(2)  Within  six  months  a program  for  regularly  observing  seepage 
should  be  Implemented. 

(3)  Within  one  year  a drain  should  be  provided  through  the 
wall  of  the  valve  box  and  the  deteriorated  facing  of  the  drain 
should  be  repaired. 


A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof man, 

New  Jersey  Department  of  Environmental  Protection,  the  designated 
State  Office  contact  for  this  program.  Within  five  days  of  the  date  of 
this  letter,  a copy  will  also  be  sent  to  Congressman  Joseph  Minlsh 
of  the  Eleventh  District.  Under  the  provisions  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release 
by  this  office,  upon  request  five  days  after  the  date  of  this  letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date 
of  this  letter  for  NTIS  to  have  copies  of  the  report  available. 


An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  Inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
Implement  our  recommendations. 


Sincerely  yours. 


1 Incl 
As  stated 


JOEL  T.  CALLAHAN 

Lieutenant  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 


Cy  furn: 

Mr.  Dirk  C.  Hof man,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.0.  Box  2809 

Trenton,  NJ  08625 
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HIGHLAND  LAKE  DAM  (NJ00240) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dan  was  inspected  on  29  June  and  6 July  1978  by  Harris-ECI  under 
contract  to  the  State  of  New  Jersey.  The  state,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dan  Inspection  Act, 

Public  Law  92-367. 

The  Highland  Lake  Dam,  initially  listed  as  a high  hazard  potential 
structure  but  reduced  to  a significant  hazard  potential  structure, 
as  a result  of  this  inspection,  is  Judged  to  be  in  poor  overall 
condition.  The  spillway  is  considered  Inadequate  since  37  percent 
of  the  Probable  Maximum  Flood  (PMF)  would  overtop  the  dam.  To  insure 
adequacy  of  the  structure,  the  following  actions,  as  a minimum  are 
recommended : 

a.  The  adequacy  of  the  spillway  should  be  determined  by  a qualified 
professional  consultant,  engaged  by  the  owner,  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 

the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1979. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
composition  and  structural  stability  of  the  dam.  Any  remedial  measures 
found  necessary  should  be  initiated  within  calendar  year  1979. 

Engineering  studies  and  analyses  should  also  be  performed  to  evaluate 
the  capability  of  the  large  downstream  parking  lot  to  act  as  a dam  and 
reduce  downstream  damages  and  loss  of  life  in  the  event  of  failure  of 
the  Highland  Lake  Dam. 

c.  The  following  actions  should  be  taken  within  the  indicated  time 
from  the  date  of  approval  of  this  report. 

(1)  Within  three  months  the  valve  box  should  be  cleared  of  all  debris 
and  the  low  level  outlet  and  the  gate  valve  should  be  repaired  or  replaced. 

(2)  Within  six  months  a program  for  regularly  observing  seepage 
should  be  Implemented . 
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(3)  Within  one  year  a drain  should  be  provided  through  the 
wall  of  the  valve  box  and  the  deteriorated  facing  of  the  drain 
should  be  repaired. 


APPROVED : 


CL  T.  CALLAHAN 

^Lieutenant  Colonel,  Corps  of  Engineers 
./Acting  District  Engineer 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream : 

Date  of  Inspection: 


Highland  Lake  Dam,  I.D,  NJ00240 
New  Jersey 
Pa 8 sale 

Slippery  Rock  Brook 
June  29,  and  July  6,  1978 


Assessment  of  General  Condition 

Highland  Lake  Dam  is  in  poor  condition  with  serious 
loosening  of  brick  facing  and  spalling  of  gunite  facing  at  the 
right  abutment  contact,  and  considerable  leakage  from  drainholes  In 
the  gunite.  The  low  level  outlet  is  abandoned  and  the  valve  buried 
by  gravel  in  the  valve  vault  at  the  toe  of  the  dam.  However,  a 
massive  earthfill  constructed  in  the  early  1970's  to  provide  a 
parking  lot  for  the  Bank  of  New  Jersey  office  building  provides 
substantial  protection  against  loss  of  life  and  extensive  property 
damage. 


Highland  Lake  Dam  does  not  have  an  adequate  spillway 
capacity  to  pass  the  PMF,  or  even  one-half  of  the  PMF  without 
overtopping.  The  dam's  present  spillway  capacity  can  pass  only 
about  36  percent  of  the  PMF. 

At  present  the  engineering  data  available  Is  not  suffi- 
cient to  make  a definitive  statement  on  the  stability  of  the 


structure 


Nevertheless,  even  though  the  spillway  capacity  Is 
Inadequate  and  It  Is  not  possible,  with  the  Information  which  was 
available,  to  adequately  assess  the  structural  Integrity  of  the 
dam,  it  Is  felt  that  the  parking  lot  retaining  wall  and  associated 
earthflll,  which  Is  subsequently  discussed  in  this  report,  provides 
a substantial  check  against  loss  of  life  and  excessive  property 
damage  by  catastrophic  failure  of  the  dam. 

The  following  remedial  actions,  however,  are  suggested 
along  with  a timetable  for  their  completion. 

1.  The  valve  box  should  be  cleared  of  all  debris.  The  low 
level  outlet  and  the  gate  valve  itself  should  be  repaired 
or  replaced  within  3 months,  to  ensure  a reliable  opera- 
tional drawdown  facility. 

2.  A program  for  regularly  observing  seepage  should  be 
Implemented  within  six  alx  months. 

1 
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Furthermore,  while  of  a lees  urgent  nature,  the  follow- 
ing additional  action  is  recommended  and  should  be  carried  out 
within  a reasonable  period  of  time. 

1.  Any  water  entering  the  valve  box,  through  stem  leakage  or 
through  the  dam  Itself,  should  be  allowed  to  drain 
through  a separate  line  leading  out  of  the  valve  box. 

Therefore,  a drain  should  be  provided  through  the  wall  of 
the  valve  box. 


HIGHLAND  LAKE 

Dam  and  main  spillway;  service  spillway  is  on  right  abutment  at  far  shoreline. 


TABLE  OF  CONTENTS 


ASSESSMENT  OF  GENERAL  CONDITION 

Page 

SECTION  1 PROJECT  INFORMATION  1 

1.1  General 1 

1.2  Description  of  Project 2 

1.3  Pertinent  Data 5 

SECTION  2 ENGINEERING  DATA  9 

2.1  Design 9 

2.2  Construction  9 

2.3  Operation 9 

2.4  Evaluation  .................  10 

SECTION  3 VISUAL  INSPECTION  11 

3.1  Findings 11 

3.2  Evaluation 13 

SECTION  4 OPERATION  PROECEDURES  14 

4.1  Procedures 14 

4.2  Maintenance  of  Dam 14 

4.3  Maintenance  of  Operating  Facilities  ....  14 

4.4  Evaluation 15 

SECTION  5 HYDRAULIC/ HYDROLOGIC  16 

5.1  Evaluation  of  Features 16 

SECTION  6 STRUCTURAL  STABILITY  19 

6.1  Evaluation  of  Structural  Stability  19 


TABLE  OF  CONTENTS 


(Contl^u*-!) 

Page 

SECTION  7 ASSESSMENT/REMEDIAL  MEASURES  21 

7.1  Dam  Assessment 21 

7.2  Remedial  Measures  23 

7.3  Recommendations 24 

PLATES 

No. 

VICINITY  MAP 1 

GEOLOCIC  MAP 2 

DAM  DRAWINGS 3-5 


APPENDICES 

APPENDIX  A - CHECK  LIST  - VISUAL  OBSERVATIONS 

CHECK  LIST  - ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 

APPENDIX  B - PHOTOGRAPHS 

APPENDIX  C - SUMMARY  OF  ENGINEERING  DATA 

APPENDIX  D - HYDROLOGIC  COMPUTATIONS 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


HIGHLAND  LAKE  DAM,  ID.  NJ00240 


SECTION  1:  PROJECT  INFORMATION 


general 

a.  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92- 
367,  1972)  provides  for  the  National  Inventory  and  Inspection 
Program  by  the  U.S.  Army  Corps  of  Engineers.  This  inspection 
was  made  in  accordance  with  this  authority  under  contract  C- 
FPM  No.  35  with  the  State  of  New  Jersey  who,  in  turn,  is 
contracted  to  the  Philadelphia  District  of  the  Corps  of 
Engineers . 

b.  Purpose  of  Inspection 

The  visual  inspection  of  the  Highland  Lake  Dam  was 
made  on  June  29,  and  July  6,  1978.  The  purpose  of  the  inspec- 
tion was  to  make  a general  assessment  as  to  the  structural 
integrity  and  operational  adequacy  of  the  dam  and  its  appurte- 


nant structures. 


Scope  of  Report 


c . 


This  report  summarizes  available  pertinent  data 
relating  to  the  project;  presents  a summary  of  visual  observa- 
tions made  during  the  Field  Inspection;  presents  an  evaluation 
of  hydrologic  and  hydraulic  conditions  at  the  site;  presents 
an  evaluation  as  to  the  structural  adequacy  of  the  various 
project  features;  and  assesses  the  general  condition  of  the 
dam  with  respect  to  safety. 


. 2 Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

The  original  Highland  Lake  Dam,  which  remains  in 
large  part,  is  believed  to  be  a stone  masonry  dam  with  brick 
facing.  At  a point  some  time  ago,  the  brick  facing  was 
covered  over  with  a coating  of  gunite  varying  in  thickness 
from  about  1-1/2  inches  to  more  than  8 Inches.  The  dam  has  a 
curved  axis  of  about  104  feet  long  and  a maximum  height  of 
40  feet.  The  crest  of  the  dam  is  covered  with  a concrete  cap 
slab  five  feet  wide. 

The  abutments  are  massive  basalt  rock  on  nearly 
vertical  slopes.  The  dam  is  believed  to  be  founded  on  the 
same  basalt  rock. 

A concrete  wing  wall  on  the  left  abutment  is 
backfilled  with  earth  on  the  downstream  side.  The  concrete 
wing  wall  is  a concrete  gravity  structure  with  2'-0"  wide  top 
and  varies  in  height  from  zero  to  10'-9"  high.  A similar 
concrete  gravity  wing  wall  extends  from  the  service  spillway 
on  the  right  abutment. 
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The  emergency  spillway  is  a crest  weir  overshoot 
type  located  just  right  of  the  center  of  the  dam.  The  chute 
slab  is  26  feet  wide  and  projects  5 feet  from  the  downstream 
edge  of  the  crest.  The  service  spillway  is  a flat  slab 
18  feet  wide  and  22  feet  long  on  the  right  abutment.  The 
flows  from  the  service  spillway  are  discharged  onto  and  flows 
as  a waterfall  down  the  right  abutment  rock.  Both  spillways 
are  unregulated. 

The  low  level  outlet  works  is  a 12-inch  cast  iron 
pipe  through  the  base  of  the  dam  and  just  to  the  left  of  the 
center.  A gate  valve  in  a concrete  valve  vault  at  the  base  of 
the  dam  controls  the  outlet  discharge. 

b.  Location 

Highland  Lake  Dam  is  located  in  Passaic  County, 
New  Jersey.  It  is  accessible  by  way  of  Highway  80  and  either 
Squirrelwood  Road  or  New  Street.  The  parking  lot  for  the  Bank 
of  New  Jersey  is  located  immediately  downstream  of  the  dam. 

c.  Size  and  Hazard  Classification 

Highland  Lake  Dam  is  classified  in  the  dam  size 
category  as  being  "Intermediate",  since  its  storage  is  less 
than  1,000  acre-feet,  but  its  height  is  40  feet.  Since 
failure  of  the  dam  could  cause  loss  of  life  and  extensive 
property  damage,  a hazard  potential  classification  of  "Signi- 
ficant" has  been  assigned  to  the  project.  Tbe  dam  was  initi- 
ally rated  "High"  hazard,  but  was  downgraded  after  the  field 
inspection,  due  to  the  presence  of  the  fill  downstream  of  the 
dam  used  to  construct  the  parking  lot. 
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d.  Ownership 

Highland  Lake  Dam  is  owned  by  the  Bank  of  New  Jer- 
sey, N.A.,  Post  Office  Box  2177,  Patterson,  New  Jersey. 

e.  Purpose  of  Dam 

The  single  present  purpose  of  Highland  Lake  Dam  is 
to  retain  the  lake  for  aesthetic  landscape  around  the  Bank  of 
New  Jersey  building. 

f.  Design  and  Construction  History 

No  drawings  or  computations  pertaining  to  the 
original  construction  could  be  found.  No  data  from  soil 
borings,  soil  tests,  or  other  geotechnical  data  is  available. 
The  1945  Plan  of  Repairs  to  Highland  Lake  Dam  indicates  that 
the  original  structure  was  constructed  of  stone  masonry  with 
earth  backfill.  A brick  facing  was  constructed  over  the  stone 
masonry.  No  cross  sections  of  the  original  dam  were  avail- 
able. 

The  Highland  Lake  Dam  was  damaged  by  a flood  wave 
due  to  failure  of  Barbour's  Pond  dike  in  July  25,  1945  floods. 
The  repairs  and  modifications  to  the  dam  included  extending 

I 

the  spillway,  new  wing  walls  at  both  ends  of  the  spillway, 
guniting  both  faces  of  dam,  and  protection  of  downstream  toe 
of  the  dam. 

Construction  of  the  parking  lot  for  the  New  Jt.se/ 
Bank  building  has  effectively  created  a second  dam  a few  feet 
downstream  of  the  Highland  Lake  Dam.  The  parking  lot  is 
nearly  as  high  as  Highland  Lake  Dam  and  was  constructed  by 

1 


4 


building  a high  reinforced  concrete  retaining  wall  about 
25  to  30  feet  downstream  of,  and  about  parallel  to,  the  dam 
and  filling  the  gorge  downstream  of  the  retaining  wall  with 
earth.  The  space  between  the  dam  and  the  retaining  wall  was 
left  unfilled  leaving  the  dam  exposed  to  view. 

The  spillways  discharge  into  the  void  between  the 
dam  and  parking  lot.  A six  foot  diameter  concrete  pipe 
culvert  through  the  base  of  the  retaining  wall  carries  the 
spillway  discharges  under  the  parking  lot.  A concrete  lined 
channel  connects  between  the  parking  lot  culvert  and  a similar 
culvert  under  Highway  80. 

g.  Normal  Operational  Procedures 

Hie  normal  discharge  from  the  lake  is  over  the 
unregulated  spillway  and  is  allowed  to  naturally  balance 
discharge  with  inflow  to  the  lake.  Due  to  the  wide  spillway, 
the  normal  depth  of  discharge  is  very  shallow  keeping  the 
water  level  in  the  lake  very  stable.  Since  the  low  level 
outlet  valve  is  inaccessible,  it  is  not  presently  possible  to 
lower  the  lake  level  below  the  spillway  crest. 

1 . 3 Pertinent  Data 

a.  Drainage  Area  - 0.76  square  miles 

b.  Discharge  at  Damslte 

Maximum  known  flood  at  damsite  N.A. 

Warm  water  outlet  at  pool  elevation  N.A. 

Diversion  tunnel  low  pool  outlet  at  pool  elevation  N.A. 
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Diversion  tunnel  outlet  at  pool  elevation 
Gated  spillway  capacity  at  pool  elevation 


N.A. 


N.A. 

Gated  spillway  capacity  at  maximum  pool  elevation  N.A. 

Ungated  spillway  capacity  at  maximum  pool  elevation  1,400  cfs 

(El.  237.82) 

Total  spillway  capacity  at  maximum  pool  elevation  1,400  cfs 

c.  Elevation  (Feet  above  MSI.) 


Top  of  dam  (Top  of  East  Wingwall) 

237.82 

Maximum  pool-design  surcharge 

237.82 

Full  flood  control  pool 

N.A. 

Recreation  pool 

235.22 

Spillway  crest  (both  spillways) 

235.22 

Upstream  portal  invert  diversion  tunnel 

N.A. 

Downstream  portal  invert  diversion  tunnel 

N.A. 

Streambed  at  centerline  of  dam 
Maximum  tailwater 

d.  Reservoir 

Length  of  maximum  pool 
Length  of  recreation  pool 
Length  of  flood  control  pool 


215  feet  (Estimated) 

N.A. 

1,000  + feet  (Estimated) 
920  + feet  (Estimated) 
N.A. 
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Design  surcharge 

64.5  acre-feet  (El.  237.82) 

Top  of  dam 

64.5  acre-feet  (El.  237.82) 

f.  Reservoir  Surface  (Acres) 

Top  of  dam 

6 + acres  (El.  237.82) 

Maximum  pool 

6 + acres  (El.  237.82) 

Flood  control  pool 

N.A. 

Recreation  pool 

5.7  + acres  (El.  235.22) 

Spillway  crest 

5.7  + acres  (El.  235.22) 

g.  Dam 

Type 

Stone  Masonry 

Length 

104  feet 

Height 

40  feet 

Top  width 

5 feet 

Side  slopes 

N.A. 

Zoning 

N.A. 

Impervious  core 

N.A. 

Cutoff 

N.A. 

Grout  curtain 

N.A. 

h.  Diversion  and  Regulating  Tunnel  (N.A. ) 
1.  Spillways  (Service  and  Emergency) 

Types  Overflow 
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(Combined  length  of  weir) 

Creet  elevations 

Gates 

Upstream  channel 
Downstream  channel 

J.  Regulating  Outlets 


44  feet  (Length  of  lowest  portion) 

235.22 

N.A. 

Reservoir 

6 foot  diameter  culvert 


12-inch  cast  Iron  pipe  (Inoperable) 
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SECTION  2:  ENGINEERING  DATA 


2. 1 Design 

No  drawings  or  computations  pertaining  to  original 
construction  could  be  found.  No  data  from  soil  borings,  soil  tests 
or  other  geological  data  is  available.  Drawings  showing  modifica- 
tions to  the  dam  were  obtained  from  the  New  Jersey  Department  of 
Environmental  Protection  and  are  included  in  this  report. 

2.2  Construction 

No  records  have  been  found  as  to  the  construction 
history  of  the  dam.  The  owner's  representative  has  no  knowledge 
of,  and  does  not  know  anyone  having  knowledge  of,  the  construction 
history  of  the  dam. 

2.3  Operation 

No  records  of  operation  of  the  lake  are  kept  by  the 
owner.  The  impoundment  is  allowed  to  operate  naturally  without 
regulation. 


*«• 


2.4 


Evaluation 


a.  Availability 

The  availability  of  engineering  data  1b  very  poor. 
The  only  data  available  are  the  drawings  pertaining  to  modifi- 
cations to  the  dam  and  spillway,  which  can  be  obtained  from 
the  New  Jersey  Department  of  Environmental  Protection. 

b.  Adequacy 

The  available  engineering  data  is  not  sufficient  to 
perform  a comprehensive,  definitive  stability  analysis  of  the 
structure.  Data  needed  to  fully  assess  the  stability  of  the 
dam  Includes: 

1.  Subsurface  information  at  the  damsite,  including 
engineering  properties  and  parameters. 

2.  Cross  sections  of  the  structure. 

3.  Engineering  properties  of  the  masonry  wall  and 
earthflll. 

A check  list  of  enginering  construction  and  maintenance 
Is  Included  in  Appendix  A. 


SECTION  3:  VISUAL  INSPECTION 


3. 1 Findings 

a.  General 


At  the  time  of  Inspection  the  dam  did  not  reveal 
any  signs  of  distress.  The  Inspection  revealed  that  the 
structure  Is  In  a serviceable  condition,  but  a regular  program 
of  Inspection  and  repair  Is  required  to  maintain  its  service- 
ability. 

b . Oam 


The  face  of  the  dam  consisted  of  2 to  6 inches  of 
gunlte  with  a grid  of  1 inch  diameter  weep  holes,  many  of 
which  were  discharging  small  quantities  of  clean  water.  It  was 
determined,  from  an  area  where  the  gunlte  had  broken  away, 
that  the  original  face  of  the  dam  was  brick.  The  brick  in 
this  location,  about  four  tenths  of  the  height  of  the  dam  from 
the  base  at  the  right  abutment,  had  become  very  loose  at  its 
contact  with  the  abutment.  A void,  about  10  Inches  deep,  has 
developed  behind  the  gunlte  In  this  area.  Considerable 
spalling  of  the  gunlte  has  occured,  particularly  near  the 
right  abutment. 

The  right  and  left  abutments  are  basalt  and  out- 
crops are  frequently  encountered  along  the  rim  of  the  Impound- 
ment. It  Is  believed  that  the  dam  Is  founded  on  rock. 
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A prominent  joint  set  exposed  in  the  left  abutment 
area  strikes  N5°E,  and  dips  80°SE  and  has  a joint  spacing  of 
1 to  3 feet.  This  joint  set  parallels  a fault,  mapped  by 
others,  about  one-half  mile  east  of  the  dam.  Near  the  base  of 
the  dam,  downstream  of  the  left  abutment,  this  prominent  Joint 
set  is  opened  a maximum  of  4 inches  and  average  about  1- 
1/2  inches  along  a joint  trace  of  25  feet.  (This  feature  is 
believed  to  be  due  to  stress  relief.)  The  rock  in  this  area 
is  broken  by  two  additional  joint  sets  mutually  perpendicular, 
irregularly  spaced  (average-3  feet)  and  having  variable  trace 
lengths  (average-less  than  1 foot)  . 

c.  Appurtenant  Structures 


At  the  time  of  this  inspection,  the  gate  valve  box 
was  flooded  and  a slight  flow  out  of  the  manhole  cover  was 
observed.  The  source  of  leakage  could  not  be  determined.  In 
addition,  the  manhole  cover  was  broken  in  a number  of  pieces 
and  the  valve  box  was  partially  filled  with  broken  stone  and 
other  miscellaneous  pieces  of  debris.  This  debris  was  piled 
up  to  within  one  foot  of  the  manhole  and  completely  covered 
the  valve.  At  present  the  valve  is  not  accessible  and  cannot 
be  relied  on  to  operate  properly. 


The  concrete  wing  wall  structures  are  in  excellent 
condition.  No  settlement,  tilting  or  misalignment  were 
evident,  and  no  structural  cracks  or  spalling  of  concrete  in 
the  walls  were  found. 


| 
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The  spillways  are  serviceable,  moderately  rough  and 

exhibit  no  serious  evidence  of  damage  or  distress.  I 

l 

j 

d.  Reservoir  Area 

About  60%  of  the  impoundment  is  gently  sloping, 
grassed  shoreline.  The  remaining  40%  is  moderate  to  steep  and 
no  evidence  of  slope  instability  was  readily  apparent. 

i 

The  original  impoundment  has  been  reduced  in  size 
with  dumped  rock  rubble  from  the  excavation  for  the  bank  1 

building.  Additional  material  dumped  into  the  impoundment  has  j 

separated  off  a small  portion  of  the  upstream  end  of  the  pond. 

j 

e.  Downstream  Channel  j 

1 

i 

The  dam  does  not  have  a conventional  downstream 
channel.  Spillway  discharge  is  carried  off  through  272  feet 
of  6 foot  diameter  concrete  culvert  beneath  the  bank  parking 

lot.  This  culvert  discharges  into  another  6 foot  diameter  1 

concrete  culvert  which  lies  under  U.S.  Route  80. 

| 

3. 2 Evaluation 

Based  on  the  visual  inspection  the  dam  appears  to  be 
functioning  adequately.  Some  maintenance  Is  in  order  and  recommen- 
dations are  presented  in  subsequent  sections.  The  Impoundment 
slopes  show  no  apparent  signs  of  instability  and  are  not  believed  a 
potential  hazard  to  the  dam. 

( 

■ 

s^i 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4. 1 Procedures 

Highland  Lake  is  presently  used  to  impound  water  for 
esthetic  reasons  only.  The  lake  level  is  normally  maintained  by 
unregulated  discharge  over  the  service  spillway  in  the  right 
abutment.  The  other  spillway  releases  excess  flow  during  storms. 

The  low  level  outlet  is  inoperable  and  the  impoundment, 
therefore,  cannot  be  drained. 


4.2  Maintenance  of  the  Dam 

There  is  no  program  of  regular  inspection  and  mainte- 
nance of  the  dam  and  appurtenant  structures.  Operation  and  mainte- 
nance is  the  responsibility  of  the  New  Jersey  Bank,  owner  of  the 
dam.  At  present,  no  records  of  operation  and  maintenance  are  kept. 


4. 3  Maintenance  of  Operating  Facilities 

The  low  level  outlet  gate  valve  is  inoperable.  No  known 
maintenance  of  the  valve  has  been  made  to  keep  the  valve  operable. 
The  outlet  pipe  has  not  received  maintenance. 
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Evaluation 


A formalized  program  of  periodic  inspection  by  an 
experienced  party  should  be  initiated  and  documentation  recorded. 
If  the  dam  is  to  continue  to  function  in  its  present  capacity  the 
low  level  outlet  and  gate  valve  should  be  restored  to  an  effective 
operational  capacity. 


SECTION  5:  HYDRAULIC/ HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design 

Hu*  drainage  area  above  the  Highland  Lake  Dam  on 
the  Slippery  Rock  Brook  is  approximately  0.76  square  miles.  A 
drainage  map  of  the  watershed  of  Highland  Lake  damsite  is 
presented  on  Plate  1,  Appendix  D. 

The  topography  within  the  basin  varies  from  foot- 
hills type  terrain  in  the  upper  section  to  generally  hilly  in 
the  lower  section.  Elevations  range  from  approximately 
235  feet  above  mean  sea  level  at  the  damsite  to  over  495  feet 
above  mean  sea  level  in  the  upper  end  of  the  watershed. 
U.S.  Highway  80  is  about  a quarter  mile  downstream  from  the 
Highland  Lake  Dam. 

l-and  use  patterns  within  the  watershed  are  mostly 
urban  with  some  forested  lands  in  the  hilly  section  of  the 
basin.  Most  of  the  urban  areas  are  located  near  the  rim  of 
the  reservoir  and  in  the  lower  elevation  portion  of  the 
watershed . 


The  evaulatlon  of  the  hydraulic  and  hydrologic 
features  of  Highland  Ivike  Dam  was  based  on  criteria  set  forth 
in  the  Corps  guidelines  and  additional  guidance  provided  by 
the  Philadelphia  District,  Corps  of  frigineers.  The  Probable 
Maximum  Flood  (PMF)  was  calculated  from  the  Probable  Maximum 
Precipitation  using  Hydrometeorological  Report  No.  33  with 
standard  reduction  factors.  Due  to  the  small  drainage  area  of 
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this  dam,  the  SCS  triangular  hydrograph,  transformed  to  a 
curvilinear  hydrograph,  was  adopted  for  developing  the  unit 
hydrograph.  Hie  derived  unit  hydrograph  is  presented  in 
Appendix  D. 

Initial  and  infiltration  loss  rates  were  applied 
using  SCS  procedure  to  the  Probable  Maximum  Storm  rainfall  to 
obtain  rainfall  excesses.  The  rainfall  excesses  were  then 
applied  to  the  unit  hydrograph  to  obtain  the  PMF  hydrograph 
utilizing  program  HEC-1. 

Hie  computed  peak  discharge  of  the  PMF  and  one-half 
the  PMF  are  3,826  cfs  and  1,913  cfs,  respectively. 

Both  the  PMF  and  one-half  the  PMF  inflow  hydro- 
graphs were  routed  through  the  reservoir  by  the  Modified  Puls 
Method,  also  utilizing  computer  program  HEC-1.  Hie  peak 
outflow  discharges  for  the  PMF  and  one-half  the  PMF  are 
3,793  cfs  and  1,889  cfs,  respectively.  Both  the  PMF  and  one- 
half  the  PMF  result  in  overtopping  of  the  dam. 

Hie  stage-outflow  relation  for  the  spillway  was 
prepared  from  field  notes,  sketches  and  limited  construction 
drawings.  Hie  reservoir  stage-capacity  data  were  based  on  the 
U.S.G.S.  quadrangle  topographic  maps  in  combination  with  data 
given  in  the  National  Dam  Safety  Inventory  Table.  Reservoir 
storage  capacity  Include  for  surcharge  levels  exceeding  the 
top  of  the  dam  and  the  spillway  rating  curve  assumed  that  the 
dam  remains  intact  during  routing.  In  the  routing  computa- 
tions, the  discharge  through  outlet  facilities  was  excluded 
due  to  its  being  Inoperable.  Hie  spillway  rating  curve  and 
the  reservoir  capacity  curve  are  presented  in  Plates  2 and  3 
of  Appendix  D,  respectively. 
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b.  Experience  Data 


No  records  of  reservoir  stage  or  spillway  discharge 
are  maintained  for  this  site.  However,  according  to  interviews 
with  local  residents,  the  maximum  reservoir  level  was  never 
higher  than  the  dam  crest . 

c.  Visual  Observation 

The  small  watershed  and  reservoir  is  located  in  a 
well  developed  urban  area.  There  is  no  evidence  of  excessive 
sedimentation  due  to  recent  developments  in  the  drainage  basin 
which  could  cause  a sudden  increase  in  sediment  load,  which 
may  pose  danger  to  the  dam. 

d.  Overtopping  Potential 

As  indicated  in  Section  5.1-a.,  both  the  Probable 
Maximum  Flood  and  one-half  the  Probable  Maximum  Flood,  when 
routed  through  Highland  Lake  Reservoir  result  in  overtopping 
of  the  dam.  The  PMF  and  one-half  the  PMF  overtopped  the  dam 
by  2.00  feet  and  0.60  feet,  respectively. 

The  spillway  is  only  capable  of  passing  a flood 
equal  to  approximately  thirty-six  percent  of  the  PMF  without 
overtopping  the  dam.  Since  one-half  the  PMF  is  the  minimum 
Spillway  Design  Flood  (SDF)  for  this  dam,  according  to  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  by  the 
Corps  of  Biglneers,  the  spillway  capacity  of  the  High- 
land Lake  Dam  is  considered  "Inadequate". 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

At  the  time  of  the  Inspection  there  were  no  readily 
apparent  signs  of  Instability  In  the  structure.  The  abutments 
also  appeared  structurally  competent.  The  spillways  did  not 
exhibit  visual  evidence  of  misalignment  or  structural  crack- 
ing. 


b.  Design  and  Construction  Data 

No  design  computations  were  uncovered  during  the 
report  preparation  phase.  No  cross  sections  of  the  original 
masonry  were  available.  The  dimensions  of  the  masonry  wall, 
and  extent  of  earthfill  behind  the  wall,  are  undefined.  No 
construction  records  or  as-bullts  were  available. 

c.  Operating  Records 

No  operating  records  are  available  relating  to  the 
stability  of  the  dam.  The  structure  has  apparently  served 
satisfactorily  since  It  was  repaired  in  1945. 

d.  Post-Construction  Changes 

It  is  not  clear,  from  available  drawings,  just  what 
the  original  section  consisted  of.  A flood  wave,  caused  by 
failure  of  an  upstream  dike  during  a storm  in  1945,  overtopped 
the  dam  and  wlngwalls  eroding  the  soil  in  the  abutments  down 
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to  bedrock.  Damage  to  the  structure,  if  any,  was  not  re- 
ported. Repairs  to  the  structure  were  undertaken  in  1945, 
however,  the  plans  do  not  shed  any  light  on  the  original  cross 
section. 

f.  Seismic  Stability 

A prominent  joint  set  exposed  in  the  left  abutment 
areas  strikes  N5°E,  dips  80°SE  and  has  a joint  spacing  of 
1 to  3 feet.  This  joint  set  parallels  a fault,  mapped  by 
others,  about  one-half  mile  east  of  the  dam.  The  dam  is 
located  in  Seismic  Zone  1,  a6  defined  in  Recommended  Guide- 
1 ines  For  Sa fety  Inspection  of  Dams  as  prepared  by  the  Corps 
of  Engineers.  In  general,  projects  located  in  Seismic 
Zones  0,  1 and  2 may  be  assumed  to  present  no  hazard  from 

earthquake,  provided  the  static  stability  conditions  are 
satisfactory  and  conventional  safety  margins  exist. 
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SECTION  7;  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Safety 

The  dam  has  been  inspected  visually  and  a review 
has  been  made  of  the  available  engineering  data.  This  assess- 
ment is  subject  to  the  limitations  inherent  in  the  visual 
inspection  procedures  stipulated  by  the  Corps  of  Engineers  for 
a Phase  I report. 

Highland  Lake  Dam  does  not  have  an  adequate  spill- 
way capacity  to  pass  the  PMF  or  one-half  of  the  PMF  without 
overtopping.  The  dam's  present  spillway  capacity  can  pass 
only  about  36  percent  of  the  PMF. 

No  definitive  statement  pertaining  to  the  safety  of 
the  dam  can  be  made  without  determination  of  the  cross  sec- 
tional dimensions  of  the  dam  and  acquisition  of  the  engineer- 
ing properties  of  the  masonry  and  earthfill  section.  The 
present  dam,  however,  has  performed  adequately  since  its 
repair  in  1945  without  failure  or  evidence  of  instability. 
Further,  it  should  be  noted  that  the  dam  structure  survived  a 
flood  wave  in  1945  whose  high  water  mark  was  later  measured  to 
be  2.75  feet  above  the  dam's  crest. 

Nevertheless,  the  outstanding  feature  which  pro- 
vides substantial  protection  against  loss  of  life  and  exten- 
sive property  damage  in  the  event  of  failure  of  Highland 
Lake  Dam  is  the  present  parking  lot  immediately  downstream  of 
the  dam.  The  parking  lot,  constructed  in  the  early  1970's, 
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olto  over  a massive  earthfill.  A reinforced  concrete  retain- 
ing wall,  29.5  feet  high,  was  constructed  25  to  30  feet  from 
the  dam  and  effectively  encloses  the  structure.  A 6 foot 
diameter  concrete  pipe  culvert  lies  beneath  the  parking  lot  to 
carry  dam  discharges.  In  the  event  of  a flood,  the  space 
between  the  dam  and  retaining  wall  will  tend  to  fill  with 
water  until  the  culvert  can  accommodate  the  inflow  or  until 
the  retaining  wall  is  overtopped.  Flooding  of  this  space  will 
produce  hydrostatic  pressure  against  the  downstream  face  of 
the  dam  and  increase  the  stability  of  the  structure.  In  the 
event  of  actual  failure  of  the  structure,  the  retaining  wall 
will  act  as  a second  dam,  effectively  limiting  the  release  of 
the  impoundment.  It  is  quite  possible  that  the  culvert  may 
even  become  clogged  with  debris  from  the  failed  structure  and, 
thus,  further  retard  the  release  of  the  impoundment,  exclusive 
of  that  portion  that  might  flow  over  the  parking  lot. 

Therefore,  even  though  the  spillway  capacity  is 
inadequate  and  it  is  not  possible,  with  the  information  which 
was  available,  to  adequately  assess  the  structural  integrity 
of  the  dam,  it  is  felt  that  the  parking  lot  retaining  wall  and 
associated  earthfill  provides  a substantial  check  against  loss 
of  life  and  excessive  property  damage  by  catastrophic  failure 
of  the  dam. 


Another  inadequacy,  at  present,  is  the  inability  to 
lower  the  lake  level  due  to  inaccessibility  to  the  control 
valve . 
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b.  Adequacy  of  Information 


The  information  and  data  uncovered  is  not  adequate 
to  perform  a comprehensive,  definitive  evaluation  of  the  dam's 
stability.  Nevertheless,  in  view  of  the  past  performance  of 
the  dam,  its  present  condition,  and  in  light  of  the  massive 
earthfill  parking  lot  downstream  it  is  not  felt  that  addi- 
tional Information  on  the  engineering  properties  of  the 
embankment  and  foundation  materials  is  necessary  at  this  time. 

c . Urgency 

The  valve  box  should  be  cleared  of  all  debris.  The 
low  level  outlet  and  the  gate  valve  itself  should  be  repaired 
or  replaced  within  3 months,  to  ensure  a reliable  operational 
drawdown  facility. 

A program  for  regularly  observing  seepage  should  be 
Implemented  within  six  months. 

7.2  Remedial  Measures 

a.  Alternatives 

There  is  no  real  alternative  to  cleaning  out  the 
valve  vault  and  making  any  necessary  repairs  to  the  control 
valve  to  make  the  low  level  outlet  operable. 
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7.3 


Recommendations 


Normally,  any  water  entering  the  valve  box,  through  stem 
leakage  or  joint  leakage  or  through  the  dam  itself,  should  be 
allowed  to  drain  through  a separate  line  leading  out  of  the  valve 
box.  Therefore,  a drain  should  be  provided  through  the  wall  of  the 
valve  box. 


The  deteriorated  facing  of  the  dam  should  be  repaired. 
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APPENDIX  A 

CHECK  LIST  - VISUAL  OBSERVATIONS 

CHECK  LIST  - ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 
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(June  29,  1978) 

Tom  Dinand,  Maintenance  Superintendent 
Bank  of  New  Jersey 


fracturing.  Large  fractures  on  left  abutment  that  may  extend 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


CONSTRUCTION  JOINTS 


EMBANKMENT 


RIPRAP  FAILURES  N.A 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


DRAINS 


VISUAL  EXAMINATION  OF 


EMERGENCY  GATE 


I'NGATED  SPILLWAY  Highland  Lake 

Service  Spillway-Right  Abutment 


GATES  AND  OPERATION  N.A 
EQUIPMENT 


INSTRUMENTATION 


OTHER  None 


Highland  Lake 


Operation  None  - Water  level  1*  not  regulated.  Nature  let  to  take  Its 


VISUAL  EXAMINATION  OF  OBSERVATION 
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APPENDIX  B 
PHOTOGRAPHS 

(All  photos  were  taken  on  June  29,  1978.) 


Highland  Lake  Dam 


Photo  1 


View  along  crest  of  dam 
from  left  abutment  show- 
ing main  spillway  and 
service  spillway  on 
right  abutment. 


1 

Photo  2 - View  of  dam  and  left  abutment  from  upstream  right 
shoreline. 

Highland  Lake  Dam 


Photo  4 - View  of  dam  from  bank  parking  lot.  Dam  is  partially 
hidden  by  guard  railing  on  parking  lot  retaining 
wall. 
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Highland  Lake  Dam 
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Highland  Lake  Dara 
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discharge  down  rock  abutment 


Highland  Lake  Dam 


Photo  11  - Main  spillway  and  right  shoreline. 
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Photo  12  - Service  spillway  from  downstream 


View  of  dam,  bottom  slab  under  main 
talnlng  wall  and  discharge  culvert 


Inlet  and  6 ft.  dia- 
meter concrete  pipe 
discharge  culvert. 


Highland  hake  Dam 


•V:''  fit  <1* 


Highland  Lake  Dam 


Photo  17  - View  of  Highland  Lake  from  right  abutment  showing 
barrage  built  from  bank  excavation  and  forming 
small  upper  impoundment. 
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SUMMARY  OF  ENGINEERING  DATA 
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CHECK  LIST 

HYDROLOCIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


Name  of  Dam:  Highland  Lake  Dam 

Drainage  Area:  0.76  square  miles 

Elevation  Top  Normal  Pool  (Storage  Capacity):  235.22  (49  AF) 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity):  Not  applicable 

Elevation  Maximum  Design  Pool:  236. 24 

Elevation  Top  of  Dam:  237.82 

SPILLWAY  CREST: 

a.  Elevation:  235.22 

b.  Type:  Overflow 

c.  Width:  4 feet  (right  end  spillway);  10  feet  (spillway  at  the 

mid-section) 

d.  Length:  44  feet  (total  notch  length) 

e.  Location  Spillover:  One  at  right  end  and  one  at  mid-section 

of  dam 

f.  Number  and  Type  of  Gates:  None 


OUTLET  WORKS: 

a.  Type:  12-lnch  cast  Iron  pipe  (inoperable) 

b.  Location:  Left  side  of  the  dam 

c.  Entrance  Inverts:  Not  applicable 

d.  Exit  Inverts:  Not  applicable 

e.  Emergency  Draindown  Facilities:  Not  applicable 

HYDROMETEOROLOGICAL  CAGES:  (None) 

a.  Type:  

b.  Location:  

c.  Records:  


MAXIMUM  NON-DAMAGING  DISCHARGE:  800  cfs  (Estimated)  This  is  the  maximum 


discharge  that  will  not  cause  damage  downstream  from  the  dam. 
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HYDROLOGIC  COMPUTATIONS 
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